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(57) ABSTRACT

A conveying device in which positional displacement of a
sheet may occur due to, for example, backlash of a mechani-
cal system 1s provided. In the conveying device, when the
speed of an encoder 1s decelerated to a predetermined speed
alter an edge of a sheet abuts against a roller during convey-
ance of the sheet, an encoder position 1s obtained. After the
roller stops due to the backlash, an encoder position 1s
obtained again. An amount of conveyance of the sheet to a
print start position 1s corrected on the basis of the two encoder
positions that have been obtained.

8 Claims, 8 Drawing Sheets

~! P ~*
RAM 'CPU/G.A.-- ENCODER
FORWARD
: 1 ROTATION OF
] A F ROLLER
r~ Y ~ r O :
MOTOR
ROM l DRIVER | MOTOR ROLLER SHEET-

FEED
ROLLER

REVERSE

ROTATION OF

LF ROLLER FORWARD
ROTATION

ONLY



US 8,087,659 B2

49

..'rl'r..'r.J”

_l-_

FFFFFFFFFFFFFFFF

i'l‘l'[lll! — 1T
ped S #ihli N '

‘ / %%/%%%%/%%

Y YT | 5

.., T wh_, s r“
) o AN, |
==} y |

y
N ..:,_.m_.l
i - f% ...,a...//..rwﬁﬂ,. RN fﬁ...

.ll.i

TP

nll...1._.._1
.__l I
- _

Sheet 1 of 8

!

Jan. 3, 2012

U.S. Patent

A —— 'Ii”

L Ol4



ATNO
NOILV.10O4
JaVME04

US 8,087,659 B2

a3 1104
SEEE
~143HS

Sheet 2 of 8

Jan. 3, 2012

U.S. Patent

d41104 41
40 NOILV.LOd
454d4AdY

4341104 41
40 NOILV.1Od
QHVME0

d3dOONS

—7

¢ 9ld

6

VO/MNdd

Yl

NEe
SBION | [ e
:

L




U.S. Patent Jan. 3, 2012 Sheet 3 of 8 US 8,087,659 B2

FIG. 3
(_START

58301
START SHEET-FEED OPERATION

IS EDGE OF
SHEET ABUTTED AGAINST

LF ROLLER?

YES
5303
PWM=0

DETECTION SPEED

< SPD_STOP?
YES

5305
STORE DETECTION POSITION AT POS._*

WAIT

STORE DETECTION POSITION AT POS_2

S306

5307

5308
ROTATE FORWARDLY LF ROLLER USING L=(POS_2-P0OS_1)



U.S. Patent Jan. 3, 2012 Sheet 4 of 8 US 8,087,659 B2

FIG. 4

PWM —= 0
REVER:E\\“H~

ROTATION

FIG. 5




U.S. Patent Jan. 3, 2012 Sheet 5 of 8 US 8.087.659 B2
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CONVEYING DEVICE, METHOD OF
CONTROLLING THE CONVEYING DEVICE,

AND RECORDING DEVICE USING THE
CONVEYING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a conveying device, a
method of controlling the conveying device, and a recording
device.

2. Description of the Related Art

To prevent oblique movement of a sheet in a recording
device (e.g., printer), a sheet transport device transports the
sheet by abutting an edge of the sheet against a stationary
roller and, then, by rotating the roller.

A recording device has a structure in which two rollers for
transporting a sheet are driven by one motor (refer to Japanese
Patent Laid-Open No. 2002-332133). In this structure, a plu-
rality of transmitting units for transmitting driving force of
the motor to the rollers are provided.

However, such transmitting units generate undesired
torque, such as backlash. For example, torque 1s generated
due to backlash between the rollers connected to each other
by gear trains, springiness of a timing belt, or a tlexing force
in a sheet that 1s transported.

Undesired torque that 1s generated in such a transport sys-
tem may cause unintended rotation of the rollers. Therefore,
even 11 a sheet 1s transported by a predetermined transporta-
tion amount, the position of the sheet may become shifted due
to the undesired torque.

SUMMARY OF THE INVENTION

Accordingly, an embodiment of the present invention pro-
vides a device for conveying a sheet to a proper position
without being intfluenced by undesired torque that 1s gener-
ated at a conveying system.

According to one aspect of the present invention, there 1s
provided a conveying device comprising a sheet-feed roller, a
conveying roller, a DC motor, a motor control unit, a driving
unit, a determining unit, and a control unit. The sheet-feed
roller picks up a sheet stacked at a sheet-stacking portion. The
conveying roller conveys the sheet conveyed by the sheet-
teed roller. The DC motor serves as a driving source of the
sheet-feed roller and the conveying roller. The motor control
unit 1s configured to control driving of the DC motor using,
information obtained from an encoder. The driving unit 1s
configured to drive the DC motor as a result of inputting a
control signal of a PWM wavelform generated by the motor
control unit. The determining unit 1s configured to determine
a timing 1n which the sheet conveyed by the sheet-feed roller
reaches the conveying roller, on the basis of a threshold value
and the control signal. The control unit 1s configured to, after
rotation of the sheet-feed roller 1s started, stop the rotation of
the sheet-feed roller on the basis of the timing determined by
the determining unit, and to start rotation of the conveying
roller after waiting for a predetermined time after the rotation
of the sheet-feed roller 1s stopped. The control unit controls an
amount of conveyance of the conveying roller on the basis of
an amount of change 1n position mformation obtained from
the encoder while waiting.

According to another aspect of the present invention, there
1s provided a recording device that performs recording on a
recording position using a recording head, and that comprises
a sheet-feed roller, a conveying roller, a DC motor, a motor
control unit, a driving umit, a determining unit, and a control
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unit. The sheet-feed roller picks up a sheet stacked at a sheet-
stacking portion. The conveying roller conveys the sheet con-
veyed by the sheet-feed roller to the recording position. The
DC motor serves as a driving source of the sheet-feed roller
and the conveying roller. The motor control unit 1s configured
to control driving of the DC motor using information obtained
from an encoder. The driving unit 1s configured to drive the
DC motor as a result of inputting a control signal of a PWM
wavelorm generated by the motor control unit. The determin-
ing unit 1s configured to determine a first timing and a second
timing. The first timing 1s determined on the basis of a thresh-
old value and the control signal and 1s a timing 1n which the
sheet conveyed by the sheet-feed roller reaches the conveying
roller. The second timing 1s a timing in which the conveying
roller 1s stopped after the first timing. The control unit 1s
configured to stop rotation of the sheet-feed roller on the basis
of the first timing after the rotation of the sheet-feed roller 1s
started, and to start rotation of the conveying roller after
waiting for a predetermined time after the rotation of the
sheet-feed roller 1s stopped. The control unit controls an
amount ol conveyance of the conveying roller on the basis of
position 1nformation provided after waiting and position
information based on the second timing. The items of position
information are obtained from the encoder.

Further features of the present mvention will become
apparent from the following description ol exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a mechanical portion of a recording,
device according to an embodiment of the present invention.

FIG. 2 1s a block diagram illustrating controlling of the
recording device (conveying device) according to an embodi-
ment.

FIG. 3 1s a flowchart of a sheet-feeding operation according,
to an embodiment.

FIG. 4 1llustrates a portion of the conveying device during,
a sheet feeding operation according to an embodiment.

FIG. 5 1llustrates a portion of a conveying device during a
sheet-feeding operation when sheet-displacement-correction
operations according to an embodiment are not carried out.

FIG. 6 1llustrates a portion of the conveying device shown
in FIG. 5 during the sheet-feeding operation when the sheet-
displacement-correction operations according to an embodi-
ment are not carried out.

FIG. 7 illustrates an edge of a sheet abutting against the LF
roller during a sheet-feeding operation according to an
embodiment.

FIG. 8 illustrates the sheet displaced from the position
shown 1n FIG. 7 as a result of the LF roller rotating forwardly
caused by backlash of a mechanical portion of the conveying
device during the sheet-feeding operation according to an
embodiment.

FIG. 9 1llustrates the sheet conveyed via the LF roller to a
print start position during the sheet-feeding operation accord-
ing to an embodiment.

FIG. 10 1s a perspective view of the recording device
according to an embodiment.

FIGS. 11 A and 11B are partial views for explaining a sheet
teed roller and a swing arm 1n an exemplary embodiment of
the present invention.

DESCRIPTION OF THE EMBODIMENTS

Embodiments of the present mnvention will hereunder be
described in detail with reference to the attached drawings.



US 8,087,659 B2

3

The embodiments which are described 1n detail below with
reference to the attached drawings are preferred embodi-
ments ol the present mvention.

FI1G. 1 1s a side view of a mechanical portion of a conveying,
device (recording device) according to an embodiment of the
present invention. Reference numeral 1 denotes an LF roller,
and reference numeral 2 denotes an encoder. The LF roller 1
conveys a sheet. The encoder 2 outputs a signal in accordance
with the rotation of the LF roller, and 1s mounted coaxially
with the LF roller 1. The signal from the encoder 2 allows
information regarding rotation amount and rotational speed
ofthe LF roller 1 to be obtained. Reference numeral 3 denotes
a sheet-feed roller for feeding sheets to a tray (stacking por-
tion). Reference numeral 4 denotes a PE sensor for detecting,
an edge of a sheet.

As shown 1n FIG. 1, the sheet-feed roller 3 picks up a sheet
from a tray 114. Then, the sheet 1s conveyed to a U-shaped
guide 11, the PE sensor 4, and the LF roller 1.

FIG. 2 1s a block diagram illustrating controlling of the
conveying device according to the embodiment. Reference
numeral 3 denotes a motor, which 1s a driving source of the LF
roller (conveying roller) 1 and the sheet-feed roller 3. The
motor 5 1s, for example, a DC motor. In the embodiment,
driving force of the motor 5 1s transmitted at all times to the
LF roller 1. The driving force of the motor 5 1s transmitted to
the sheet-feed roller 3 through a switching unit that switches
between transmission and non-transmission states. When the
switching unit 1s 1n the transmission state, the driving force of
the motor 5 rotates both the LF roller 1 and the sheet-feed
roller 3.

By virtue of the structure of the transmission system of the
conveying device, the direction of rotation of the sheet-feed
roller 3 and the direction of rotation of the LF roller 1 are
opposite to each other, and the direction of rotation of the
motor 5 and the direction of rotation of the LF roller 1 are the
same.

When a sheet 1s picked up by the sheet-feed roller 3, to
reverse the rotation of the motor 5, the LF roller 1 1s set 1n a

reverse-rotation state (that is, 1s rotated 1n a direction 1n which
a sheet 1s not conveyed). As shown in FIG. 4, the LF roller 1

and a pinch roller contact each other to form a nip. An edge of
a sheet conveyed by the sheet-feed roller 3 reaches the nip.
After the edge of the sheet reaches the nip, 1t 1s conveyed for
a predetermined amount of time. Therefore, the sheet1s setin
a state such as that shown 1n FIG. 4. By abutting the sheet 1n
this way, even 1f the sheet 1s obliquely conveyed, the orienta-
tion of the sheet can be corrected. Thereafter, the direction of
rotation of the motor 1s reversed to perform driving. This
causes the LF roller 1 to convey the sheet downstream 1n the
direction of conveyance of the sheet.

Such a controlling operation 1s performed by a CPU/G.A.
(gate array) 6, which operates on the basis of a program that
1s stored in ROM 8. RAM 7 1s a working memory of the CPU
6.

ROM 8 stores various parameters 1n addition to the pro-
gram. For example, ROM 8 stores a speed driving pattern.

Reference numeral 9 denotes a motor driver for driving the
motor 5. The motor 5 1s driven as a result of servo control
(feedback control) using information obtained from the
encoder 2. The servo control 1s performed when the CPU 6
executes the program, which 1s stored n ROM 8, and 1is
repeated every servo period AT.

A PWM signal that 1s output to the motor driver 9 from the
CPU/G.A. (gate array) 6 1s represented by duty value (that 1s,

a ratio between high level and low level or a ratio between on
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and ofl). The range of this duty value 1s from 0% to 100%. The
larger the duty value, the larger the electrical power supplied
to the motor.

FIG. 3 1s a flowchart of controlling conveyance of a sheet
according to an embodiment. First, 1n Step S301, a sheet-
teeding operation 1s started. The sheet-feed roller 3 1s rotated
in the forward direction, and the LF roller 1s rotated 1n the
reverse direction to convey a sheet at the tray 10 towards the

LLF roller 1.

Next, 1n Step S302, a determination 1s made as to whether
or not an edge of the sheet 1s abutted against the LF roller 1.
The determination 1s made on the basis of a change i the
value of the PWM signal (voltage signal of a PWM wave-
form) that 1s output to the motor driver. However, the deter-

mination may be made by a sensor provided near the LF roller

1.

When, 1 Step S302, it 1s determined that an edge of the
sheet 15 abutted against the LF roller 1, the process proceeds
to Step S303. In contrast, if, in Step S302, 1t 1s determined that
an edge of the sheet 1s not abutted against the LF roller 1, Step
S302 1s performed again after the servo period AT has
clapsed.

Then, 1 Step S303, a stopping operation 1s performed. In
this stopping operation, the PWM signal (PWM value) 1s set
to 0%. However, the stopping method 1s not limited thereto.

Next, 1n Step S304, a determination 1s made as to whether
or not a stopped state of the LF roller 1 1s achieved on the basis
ol a threshold value and speed obtained by the encoder 2. For
example, a determination 1s made as to whether or not detec-
tion speed <SPD_STOP. “SPD_STOP” 1s a threshold value,
and 1s close to zero. That 1s, using this threshold value, a
determination 1s made as to whether or not the detection speed
1s sulliciently reduced to a speed close to zero.

A state resulting from a determination that the speed 1s not
suificiently reduced 1n Step S304 corresponds to a state 1n
which the LF roller 1 1s rotating 1n the reverse direction. If, in
Step S304, a determination 1s made that the speed 1s suili-
ciently reduced, the process proceeds to Step S303. In con-
trast, 11, 1n Step S304, a determination 1s made that the speed
1s not sulliciently reduced, Step S304 1s carried out again after
the servo period AT has elapsed.

Next, 1n Step S305, position information obtained by the
encoder 2 1s stored at POS_1 of a memory. A value stored at
the POS_1 corresponds to information of the position where
the LF roller 1 1s stopped. FIG. 7 shows a state of the LF roller
1 1n Step S305. More specifically, FIG. 7 i1llustrates an edge of
the sheet being conveyed by the conveying device abutting
against the LF roller during a sheet-feeding operation. The
timing of the sheet-feeding state 1llustrated in FIG. 7 corre-
sponds to a period (timing) in which the LF roller 1 1s changed
from 1ts reverse rotation state to 1ts forward rotation state.

Next, 1 Step S306, the LF roller 1 waits for a predeter-
mined time. While waiting, the LF roller 1 1s rotated for-
wardly by backlash of a mechanical system. That 1s, the LF
roller 1 rotates in a direction that 1s opposite to 1ts previous
direction of rotation.

After waiting, 1n Step S307, position information obtained
by the encoder 2 1s stored at POS_2 of the memory. FIG. 8
shows a state of the LF roller 1 1n Step S307. More speciii-
cally, FIG. 8 illustrates the sheet being displaced from the
position shown in FIG. 7 as a result of the LF roller rotating,
torwardly caused by backlash of a mechanical portion of the
conveying device during the sheet-feeding operation.

Next, in Step S308, the LF roller 1 1s rotated using L. and the
information at POS_2 and POS_1. AL corresponds to the
difference between POS_2 and POS_1, and represents the
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amount ol movement of the sheet caused by the LF roller 1
that has moved due to the backlash. A distance AL 1s, for
example, 4 to 5 mm.

The state of the LF roller 1 1n Step S308 1s shown 1n FIG.
9. In particular, FIG. 9 1llustrates the sheet 1s conveyed to a
print start position from the position shown 1n FI1G. 8. Here, L
represents a conveyance distance from the position where an
edge of the sheet abuts against the LF roller 1 to a target
position to which the sheet 1s conveyed. For example, an
amount corresponding to L—AL 1s calculated to perform driv-
ing. If a recording device 1s used, this target position is a
recording position provided at the recording device. A record-
ing head performs recording on a recording medium at this
recording position.

The process 1llustrated 1n FI1G. 3 1s summarized as follows.
The detection position POS_1 for the moment when the state
of rotation of the LF roller 1 1s switched from 1ts reverse
rotation state after the sheet abuts against the LF roller 1 to its
forward rotation state resulting from backlash of the
mechanical system 1s stored. Then, the detection position
POS 2 for after the forward rotation of the LF roller 1 result-
ing from the backlash 1s stored. By correcting the difference
between POS_2 and POS_1, it 1s possible to correctly convey
the sheet to a predetermined conveyance position.

In FIG. 10, a recording head 704, which 1s carried by a
carriage 701, has a discharge port (nozzle) and an ink tank.
The discharge port allows 1nk to be discharged. The 1nk tank
contains the 1nk. The discharge port of the recording head 704
1s provided above the carniage 701 so as to face downward.
This allows the discharge port to discharge the ik onto a
recording medium 705 that 1s positioned below the discharge
port, so that recording 1s performed on the recording medium
705. When the recording head 704 scans the recording
medium 705, 1t traverses the alorementioned recording posi-
tion.

Two guide shatts 702 and 703 support the carriage 701 so
that the carriage 701 can move 1n the directions of extension
of these guide shatits 702 and 703. Driving a carriage motor
(not shown) causes the carriage 701 to reciprocate and scan a
scanning area including a recording area 1n the directions of
arrows Q1 and Q2, which are main scanning directions. When
one main scanning by the carriage 701 1s completed, the LF
roller 706 conveys the recording medium 705 by a constant
amount (that1s, a distance corresponding to arecording width
of the recording head 704) 1n a sub-scanning direction, which
corresponds to the direction of arrow P. Accordingly, the
scanning of the recording head 704 and the conveyance of the
recording medium 703 are repeated to record one page. Ret-
erence numeral 707 denotes a platen.

FIG. 11A shows a state where a transmission gear 501
contacts the gear 104. This state represents a state where the
sheet feed roller 3 can be rotated, and 1t corresponds to a state
P2 in FIG. 11B. When the motor 5 i1s rotated 1n that state, the
recording medium 1n the tray 114 can be picked up. A gear
118 transmits the driving force of the motor 5 to a gear
mounted to the swing arm 101.

As shown 1n FIG. 11B, the swing arm 101 1s moved
between positions P1 and P2 in directions denoted by a
double-headed arrow 502 in accordance with the driving of
the motor 5.

When the motor 5 1s rotated backward, the swing arm 101
1s moved from the position P1 to the position P2. Also, when
the motor 5 is rotated forward, the swing arm 101 1s moved
from the position P2 to the position P1.

Lastly, a supplementary explanation of a case in which the
operations according to an embodiment the present invention
are not carried out will be given with reference to FIGS. 5 and
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6. For example, a determination 1s made that a sheet abuts
against an LF roller on the basis of a PWM value, and the
PWM value 1s set to zero. As a result, after the LF roller stops,
as shown 1n FIG. 5, the LF roller rotates forwardly to convey
the sheet by a distance AL 1n a conveyance direction.

Therefore, unless AL corresponding to the amount of back-
lash 1s considered, as shown 1n FIG. 6, the sheet 1s displaced
from a conveyance target position by AL. Moreover, the value
of AL 1s not a fixed value, but varies with sheet-feed opera-
tions. That 1s, the backlash amount varies with sheet-feed
operations.

To supplement the foregoing description, in a structure that
differs from that of the illustrated embodiment (such as a
structure 1n which a conveying roller and a sheet-feed roller
are driven by separate motors, respectively), even 1 the same
driving control operation 1s performed on the conveying roller
and the sheet-feed roller, a displacement that 1s as large as that
above does not occur. That 1s, the value AL 1s much smaller, so
that the sheet displacement can be 1gnored.

Therefore, by virtue of the structures of the above-de-
scribed embodiments, it 1s possible to eliminate the influence
ol torque that varies with each sheet-feed operation, such as
backlash, so that positional displacement of a sheet that 1s
being conveyed can be restricted.

While the present invention has been described with refer-
ence to exemplary embodiments, it 1s to be understood that
the invention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
modifications, equivalent structures and functions.

This application claims the benefit of Japanese Application
No. 2006-188045 filed Jul. 7, 2006, which 1s hereby incorpo-
rated by reference herein 1n 1ts entirety.

What 1s claimed 1s:

1. A conveying device comprising:

a sheet-feed roller that picks up a sheet stacked at a sheet-
stacking portion;

a conveying roller that conveys the sheet conveyed by the
sheet-feed roller;

a DC motor serving as a driving source of the sheet-feed
roller and the conveying roller;

a motor control unit configured to generate a control signal
for driving the DC motor using information obtained
from at least one encoder;

a driving unit configured to drive the DC motor as a result
of 1nputting the control signal generated by the motor
control unit;

a determining unit configured to determine a timing in
which the sheet conveyed by the sheet-feed roller
reaches the conveying roller, based on a threshold value
and a voltage of the control signal; and

a control unit configured to, after rotation of the sheet-feed
roller 1s started, stop the rotation of the sheet-feed roller
based on the timing determined by the determining unat,
and to start rotation of the conveying roller after a wait-
ing time after the rotation of the sheet-feed roller 1s
stopped,

wherein the control unit controls an amount of conveyance
of the conveying roller after the waiting time based on
information about an amount of change 1n position dur-
ing the waiting time obtained from the at least one
encoder.

2. The conveying device according to claim 1, further com-
prising an obtaining unit configured to obtain information
regarding the rotation position provided at the timing and that
provided after waiting.
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3. The conveying device according to claim 1, wherein the
at least one encoder 1s provided at the conveying roller, and
outputs the information in accordance with the rotation of the
conveying roller.
4. The conveying device according to claim 1, wherein the
DC motor drives the sheet-feed roller and the conveying roller
independently of each other, the at least one encoder includes
a plurality of encoders, and the sheet-feed roller and the
conveying roller are provided with the respective encoders.
5. The conveying device according to claim 1, wherein the
conveying device comprises a transmission unit having a
transmission state 1n which a driving force transmitted from
the DC motor for driving the conveying roller 1s transmitted to
the sheet feed roller and a non-transmission state in which the
driving force 1s not transmitted to the sheet feed roller, the
transmission unit being configured to switch over the trans-
mission state and the non-transmission state depending on a
rotating direction of the DC motor.
6. A method of controlling a conveying device comprising
a sheet-feed roller that picks up a sheet stacked at a sheet-
stacking portion, a conveying roller that conveys the sheet
conveyed by the sheet-feed roller, a DC motor serving as a
driving source of the sheet-feed roller and the conveying
roller, a motor control unit configured to control driving of the
DC motor using information obtained from an encoder, and a
driving unit configured to drive the DC motor as a result of
inputting a control signal generated by the motor control unit,
the method comprising:
driving the sheet-feed roller;
determining an arrival timing 1 which the sheet that 1s
being conveyed by the sheet-feed roller reaches the con-
veying roller, based on a threshold value and a voltage of
the control signal and during driving of the sheet-feed
roller;
outputting the control signal for stopping rotation of the
DC motor, based on the determined arrival timing;

outputting the control signal for starting rotation of the DC
motor after a waiting time after stopping of the DC
moftor;
determining an amount of rotation of the conveying roller
alter the waiting time based on position information
obtained from the encoder during the waiting time; and

driving the conveying roller based on the determined
amount of rotation.

7. A recording device that performs recording on a record-
ing position using a recording head, the recording device
comprising;

a sheet-feed roller that picks up a sheet stacked at a sheet-

stacking portion;

a conveying roller that conveys the sheet conveyed by the

sheet-feed roller to the recording position;
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a DC motor serving as a driving source of the sheet-feed
roller and the conveying roller;

a motor control unit configured to generate a control signal
for driving the DC motor using information obtained
from an encoder;

a driving unit configured to drive the DC motor as a result
of mputting a control signal generated by the motor
control unit;

a determining unit configured to determine a first timing,
and a second timing, the first timing being determined
based on a threshold value and a voltage of the control
signal and being a timing 1n which the sheet conveyed by
the sheet-feed roller reaches the conveying roller, the
second timing being a timing in which the conveying
roller 1s stopped atter the first timing; and

a control umit configured to stop rotation of the sheet-feed
roller based on the first timing after the rotation of the
sheet-feed roller 1s started, and to start rotation of the
conveying roller aiter a waiting time for a predetermined
time after the rotation of the sheet-feed roller 1s stopped,

wherein the control unit controls an amount of conveyance
of the conveying roller after the waiting time based on
position information provided after the waiting time and
position mformation based on the second timing, the
items of position information being obtained from the
encoder.

8. A conveying device comprising:

a sheet-feed roller that picks up a sheet stacked at a sheet-
stacking portion;

a conveying roller that rotates 1n a conveying direction to
convey the sheet conveyed by the sheet-feed roller;

a DC motor serving as a driving source of the sheet-feed
roller and the conveying roller;

a transmitting unit configured to transmit a drive force to
the sheet-feeding roller when the conveying roller 1s
rotated 1n a direction opposite to the conveying direction
by the DC motor;

a control unit configured to, after an edge of the sheet 1s
abutted against the conveying roller, stop the DC motor,
and to start the DC motor for rotating the conveying
roller 1n the conveying direction after a waiting time
after the rotation of the sheet-feed roller 1s stopped; and

an encoder outputting a signal 1n accordance with the rota-
tion of the conveying roller,

wherein the control unit controls an amount of conveyance
of the conveying roller after the waiting time based on an
information about an amount of rotation of the convey-

ing roller during the waiting time obtained from the
encoder.
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